Background and Purpose: To clarify diagnostic entities in ischemic stroke we analyzed the relation
M edical treatment of ischemic stroke includes the specification of vascular pathology and evoking factors such as impaired blood fluidity and hypercoagulability. In one study, ultrasound evaluation showed that age, male sex, hyperlipidemia, and diabetes mellitus were risk factors for early carotid atherosclerosis but hypertension failed to show an association. 1 Schneider et a12 suggested that hyperviscosity could be a pathogenic factor in lacunar stroke. Stroke, myocardial infarction, and cardiovascular death were more frequent in patients with pathologic blood rheology. 3 Folsom et a14 found a relation between plasma fibrinogen (FIB) and carotid atherosclerosis measured by B-mode ultrasound in asymptomatic adults. Serum lipids are also considered as important risk factors for ischemic stroke. 5 Previously we found an inverse relation between plasma FIB and high-density lipoprotein cholesterol (HDL) in stroke patients with angiographically proven atherosclerosis.6 Small-vessel disease caus-ing lacunar infarcts occurs more frequently in patients with hypertension and diabetes. 7 The above indicate that vascular pathology, impaired blood rheology, and hypercoagulability strongly influence the evolution of stroke. Elevated FIB is one of the pathological blood rheological parameters in atherosclerotic patients with cerebral ischemia. 8 Although therapeutic trials are directed to intervene on vascular, rheological, and coagulation factors, the relationships of these are not really understood. The purpose of this article is to clarify diagnostic entities in ischemic stroke using statistical analysis of duplex scan findings and clinical data.
Subjects and Methods
Two hundred thirty two patients with ischemic stroke were randomly selected from a cohort of 624 who underwent complete laboratory and investigational work-up for statistical analysis. The following risk factors were sorted: diabetes mellitus, hypertension, smoking, alcohol consumption, previous myocardial infarction, and history of claudication. Duplex scan, computed tomography (CT), and laboratory investigations were performed within the third and tenth days after stroke. We defined the neurological condition (SCORE) of patients using a modified score system of Biller et al. 9 Ultrasound coding and clinical data were Seventy one percent (n=89) of male and 26% (n=28) of female patients were smokers. Incidence of alcoholism was 30% (n=39) in men and 7% (n=7) in women. In women, a significantly higher incidence of hypertension was recorded than in men (89%, n=94; and 68%, n=86, respectively). Seven times more polycythemic (HCT>48%, n=49) patients were found in the male group compared with the female group (n=7). Thrombin time values were significantly lower in the male group indicating increased coagulability (male, 18 .5±2.8 s versus female, 19.3+3.3 s). Despite the nonsignificant differences of intima and plaque scores the DS was significantly higher in the male group compared with the female group. Sixteen (12.7%) thrombotic occlusions of ICA occurred in the male group and only 3 (2.8%) occurred in the female group. Higher incidence of single hemispheric infarcts and multiple lacunae was demonstrated in the male group (51% and 26%, respectively) than in the female group (40% and 22%, respectively).
The distribution of clinical variables, risk factors, and laboratory data were evaluated by association to duplex score groups. The number of female patients was significantly higher in group A and B, while groups C and D contained significantly more men. The highest occurrence of nontreated hypertension was found in group B, while diabetes mellitus was equally distributed in all groups. The number of smokers was the highest in group D. In group D 13% of patients suffered antecedent myocardial infarcts, and the highest occurrence of claudication before stroke (13%) was found in group C (Table 3) . Because of the gravity of smoking habit as a risk factor in ischemic strokes, this variable was used for sorting laboratory and duplex scan data. Smokers, predominantly men, were significantly younger and had higher HCT, initial FIB and lower HDL values than nonsmokers. All duplex scores excluding intimal pathology were significantly higher in smokers than in nonsmokers (Table 6) .
To investigate the link between HDL levels and severity of duplex scan findings, data were arbitrarily redistributed as a function of HDL ranges using a border value of 1.12 mmol/L (mean value of group D). Duplex scan scores were significantly higher in the low HDL group compared with the high HDL group. Cholesterol was significantly higher in the low HDL group. In the low HDL group, HCT, FIB, and TRIG values were consequently higher but nonsignificant (Table 7) .
Discussion Duplex ultrasonography provides a quick, noninvasive method for estimation of extracranial and intracranial arteries, and it has modified the diagnostic work-up in patients with cerebrovascular disease.1' Atherosclerosis is considered to be a major cause of acute brain infarction.12-14 Frequency of TIA and vascular death correlates well with the grade of carotid stenosis.15 We found the highest prevalence of single cerebral infarcts in patients with atherothrombosis (group D) but atherosclerosis without flow impairment (groups B and C) was predominantly associated with lacunar stroke. Group C includes the oldest patients of our cohort. Prevalence of nontreated hypertension had no impact on the severity of atherosclerosis or occurrence of single hemispheric infarcts. Severity of neurological signs of patients was proportional with the grade of atherosclerosis, but within the duplex groups there was no significant correlation of neurological and duplex scores.
Among external factors, smoking was found to be a marker of increased risk for carotid atherosclerosis and stroke.17-19 Rundek et a120 described wall thickening, soft and calcified plaques in smokers. We were in agreement with Tegeler et a121 that nonlacunar hemispheric infarcts, thrombotic occlusion, and/or abundance of atherosclerotic plaques occur predominantly in male smokers. Significantly higher incidence of single hemispheric infarcts in men compared with women may be due to the higher number of smokers in the male group. In our study relevant rheological parameters 
